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a b s t r a c t
Fishers’ attitudes and perceptions are critical for the success of ﬁsheries protection areas with their asso-
ciated biota, and a failure to understand ﬁshers’ behaviour may undermine the success of such ﬁsheries
management measures. In this study, we examine ﬁshers’ perception of a long-established exclusive ﬁsh-
eries zone around Malta and to investigate if the perceptions depend on ﬁshers’ demographic, economic,
social characteristics and ﬁshing activity of the ﬁshers. A questionnaire survey was undertaken to eval-
uate the demographic characteristics, economic situation (costs and revenue) and ﬁshers’ activity and
behaviour, together with their perception of the Fisheries Management Zone (FMZ). A total of 241 inter-
view responses were analysed which was a response rate of 60%. The perception of most ﬁshers was that
the establishment of the FMZ has had an overall negative impact on their ﬁshing activity and that the
zone is not important for the protection of local ﬁsh stocks. When asked about the beneﬁcial effect of
the zone for ﬁshers, most ﬁshers from all backgrounds said that the zone does not beneﬁt commercial
ﬁshers, but beneﬁts mainly recreational ﬁshers. The most evident differences in the perceptions and atti-
tudes were between the full-time, part-time and recreational ﬁshers. Fishers that have been ﬁshing for
more than 35 years and ﬁshers from the main ﬁshing village also had different attitudes from other ﬁsh-
ers towards the FMZ. The results of this study suggest that the proportion of individual income derived
from ﬁshing was the strongest factor that inﬂuenced attitudinal differences, with home port and ﬁshing
experience having less important effects. The main differences in attitude among ﬁshers were related to
the protection and conservation effects of the zone, enhancement of resources and conﬂicts among user
groups. The heterogeneity among ﬁshers’ attitudes revealed by the present study has important implica-
tions for the implementation of spatial closures. Some sectors of stakeholders may require additional
incentives to accept restrictions on access if spatial management is to achieve its intended objectives.
 2009 Elsevier Ltd. All rights reserved.
1. Introduction
The design of institutions for both aquatic and terrestrial re-
source management should take into account the characteristics
of the individual resource systems and the relevant users as these
will critically affect success (Runolfsson, 1997; Fortmann, 1990,
1995; McHenry, 1996; Moore, 1994). These principals apply
equally to examples ranging from marine ﬁsh, bush meat or har-
vested freshwater resources (Gelcich et al., 2006; Redford, 1987;
Jones et al., 2006). The effectiveness of management will be se-
verely compromised if users do not comply with such institutions
(for example Hanna and Smith, 1993; Kaplan, 1998). Even if users
comply with the letter of the law, there may be unintended conse-
quences of their efforts to maintain their income under restrictive
regulations. Consequently, there is an urgent need to understand
ﬁshers’ attitudes and the inﬂuences that act upon them, as this
may further our understanding of current behaviour and will help
to predict likely responses to new management strategies (Kaiser,
2005).
The sustainable use of natural resources in the marine environ-
ment is of paramount importance given current rates of global
population growth. At present, wild capture marine ﬁsheries annu-
ally provide c.85 Mt of protein compared with c.245 Mt of protein
(excluding milk) produced from terrestrial agricultural systems.
The chronic failure of management institutions has led to well doc-
umented global declines in many ﬁsheries (Pauly et al., 2002;
Myers and Worm, 2003). In this context, there is greater interest
in and application of spatially explicit restrictions of ﬁshing effort
through the use of marine reserves or temporal closures (Agardy
et al., 2003; Gell and Roberts, 2003). The success of such measures
depends on the extent to which ﬁshers are willing to comply with
such systems (Jentoft and McCay, 1995; Jentoft et al., 1998;
0006-3207/$ - see front matter  2009 Elsevier Ltd. All rights reserved.
doi:10.1016/j.biocon.2009.06.019
* Corresponding author. Address: Malta Centre for Fisheries Science (MCFS), Fort
San Lucjan Marsaxlokk, BBG 1283, Malta. Tel.: +356 22293302.
E-mail address: mark.dimech@gov.mt (M. Dimech).
Biological Conservation 142 (2009) 2691–2702
Contents lists available at ScienceDirect
Biological Conservation
journal homepage: www.elsevier .com/ locate /biocon
Zanetell and Knuth, 2004; Richardson et al., 2005). The failure to
understand and manage ﬁshers’ behaviour has contributed to
many ﬁsheries problems (Hilborn, 1985; Jentoft et al., 1998).
If the management of wild-harvest resources is to succeed, it is
necessary to understand the perceptions and attitudes of ﬁshers so
as to be able to predict their likely response to current and new
policy or management measures (McManus, 1996; Hanna, 2001).
At present, the major insights to ﬁshers’ behaviour have arisen
from standard economic and common property theory, which sug-
gest that if ﬁshers engage in rational economic behaviour, then the
overexploitation of open-access resources is inevitable (Gordon,
1954; Hardin, 1968). An underlying assumption of these theories
is that all ﬁshers are motivated by the same desire for ﬁnancial
gain and engage in similar decision-making processes (Hanna
and Smith, 1993), although research shows that they are generally
more heterogeneous in their motivation and behaviour than previ-
ously assumed (Hanna and Smith, 1993; Jentoft and Davis, 1993;
Gelcich et al., 2005a; Richardson et al., 2005).
For individuals, the interaction between their attitudes and
objectives that inﬂuence behaviour is reﬂected in the theory of rea-
soned action (Fishbein and Ajzen, 1975; Ajzen, 1988), which
underpins much social and psychological work undertaken in re-
cent years. This theory suggests that behaviour is best predicted
by the intentions of individuals within a population, which in turn
are affected by the members’ attitudes and the inﬂuences of signif-
icant others on their intentions to act. The person’s attitude, com-
bined with subjective norms, forms one’s ‘‘behaviour intention”
(Fishbein and Ajzen, 1975; Ajzen, 1991). Alternative models, such
as the transactional model of behaviour, propose that attitudes
can also inﬂuence behaviour directly, and that these attitudes are
affected by psychological and environmental variables (Bentler
and Speckart, 1979; Lazarus and Folkman, 1984). These theories
have been applied to the economic behaviour of a range of natural
resource-users, and results suggest that personal and business
characteristics signiﬁcantly affect the attitudes and economic
behaviours of farmers and ﬁshers (Featherstone and Goodwin,
1993; Filson, 1993; Traoré et al., 1998; Willock et al., 1999a,b; Aus-
tin et al., 2001; Jacobson et al., 2003). Speciﬁc studies on ﬁshers
indicate that their behaviour can be inﬂuenced by a combination
of factors, including their attitudes (for example, regarding the
legitimacy of the regulatory process), a social component (includ-
ing moral values and peer pressure) and various demographic vari-
ables (Jentoft and Davis, 1993; Hart, 1998; Hatcher et al., 2000;
Blyth et al., 2002; Eggert and Ellegård, 2003; Flaaten and Heen,
2005; Richardson et al., 2005).
Property rights may also be a major determinant of ﬁshers’ atti-
tudes and behaviour (Hardin, 1968; Blyth et al., 2002; Dalton et al.,
2004; Hannesson, 2004; Janmaat, 2005). Individuals respond to
economic incentives, which in turn are inﬂuenced by the prevailing
property rights structure (Furubotn and Pejovich, 1972). Weak or
absent property rights can create incentives for overexploitation
and consequent resource depletion, while stronger rights, whether
formally or informally granted, can incentivize resource conserva-
tion and stewardship as future returns are subject to protection
(De Alessi, 1998; Dalton et al., 2004). Research suggests that incen-
tives for resource stewardship are inﬂuenced by factors such as the
resource characteristics, resource-user group characteristics, insti-
tutional arrangements and history (Wade, 1988; Ostrom, 1990; Ba-
land and Platteau, 1996; Agrawal, 2001; Hanna, 2001).
Interestingly, in a study of a trawl ﬁshery, Hanna and Smith
(1993) found that many of their respondents had long-term plans
and a vested interest in resource sustainability and conservation,
while ﬁshers’ perceptions of management and problems associated
with over-ﬁshing varied among ports and age-groups. Similarly,
Jentoft and Davis (1993) identiﬁed two distinct attitudinal ap-
proaches to ﬁshing among small-boat ﬁshers in Nova Scotia, which
reﬂected ﬁshers’ ages, education and experiences. Other studies
also suggest that attitudes to management vary among groups of
ﬁshers with different previous experiences of management (Gelc-
ich et al., 2005a,b), or among groups using different types of ﬁshing
gears (Blyth et al., 2002). Richardson et al. (2005) concluded that
ﬁshers’ attitudes are related to the ﬁshery characteristics of the
sector and its resource base: in particular, target species’ mobility
and past sector experiences predicted the inclination of ﬁshers in
each sector towards resource stewardship.
Since 1971, Malta has managed ﬁshing in a zone surrounding
the Maltese archipelago extending to 25 nautical miles (NM) from
baselines and covering an area of 11,980 km2 (Fig. 1). The objective
of the original Exclusive Fishing Zone (EFZ) was to protect local
artisanal ﬁsheries by excluding foreign large-scale commercial
ﬁshing, especially trawling. After Malta became a member of the
European Union (EU) in 2004, ﬁshing in its waters became subject
to the Common Fisheries Policy and ﬁshing vessels from other EU
member states gained access to Malta’s waters beyond 12 nautical
miles. However, in the interests of ﬁshery conservation, the 25-NM
zone was retained as a Fisheries Management Zone (FMZ) with
limitations on ﬁshing effort, vessel sizes and spatial restrictions
on certain types of ﬁshing activity. Until recently, the ﬁshing regu-
lations in force in the EFZ were those published in 1934 (Fish
Industry Act), with minor changes over the years (Camilleri,
2005). These regulations included a ban on trawling within territo-
rial waters (which at the time extended to 3 nautical miles; the
restriction was maintained within 3 nautical miles even after the
extension of Maltese territorial waters to 12 nautical miles in
1971). Prior to Malta’s accession to the EU, a new management re-
gime was proposed (Camilleri, 2003), agreed and later imple-
mented after accession through Council Regulation EC 813/2004,
which, inter alia, restricted trawling to speciﬁed areas based on
the trawlable grounds identiﬁed during a survey in 1978 made in
collaboration with the Food and Agriculture Organization (FAO)
(Giudicelli, 1978).
The present study examined the perceptions of resources users
towards a long-term management strategy (the Maltese Fisheries
Management Zone) that was designed to protect long-term sus-
tainability of the ﬁsheries on which they depended. The study set
out to examine differences in attitude and perception towards
the FMZ among different sectors of the resource-user community.
We explored potential differences in attitude in relation to demo-
graphic, economic and social characteristics.
2. Methodology
The ﬁsheries in the Maltese archipelago constitute a relatively
small industry, the social signiﬁcance of which far outweighs its
economic importance. Much of the ﬁshing activity is based on tra-
ditional methods (except trawling) and operates on a small scale,
producing small volumes of high-value products. The industry is
mainly artisanal and fairly typical of the ﬁsheries found in many
Mediterranean countries (Leiva et al., 1998). Approximately 1% of
the working population is dependent (to varying extents) on ﬁsh-
ing for its livelihood. All vessels used for ﬁshing are required by law
(Malta Fishing Vessels Regulations L.425.07, 2004) to be licensed
and registered in the Fishing Vessels Register (FVR). The FVR is di-
vided into three main categories as follows: MFA (full-time com-
mercial ﬁshing vessels), MFB (part-time commercial ﬁshing
vessels) and MFC (non-commercial, i.e. recreational, ﬁshing ves-
sels). The term ‘‘full-time” is applied to ﬁshers whose main income
is derived entirely from ﬁshing. It should be noted that ﬁshing in
Malta is mainly seasonal and consequently some of the full-time
ﬁshers own at least one small and one large vessel, which enables
them to practice off-shore ﬁshing during the calmer seasons
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(April–September) and coastal or inshore activities during the win-
ter months. Approximately 26% of the ﬁshing vessels in the Mal-
tese archipelago are based in the ﬁshing village of Marsaxlokk,
while 16% are based on the island of Gozo. The rest are based in
many different ports around the islands (Fig. 1), with a homoge-
nous ﬁshing activity. The only area with a relatively higher ﬁshing
intensity is near the port of Marsaxlokk (Stelzenmüller et al.,
2008).
2.1. Sampling design
The attitudes and perceptions of full-time (MFA), part-time
(MFB) and recreational (MFC) ﬁshers were investigated using a
questionnaire survey. Fishers to be sampled were selected accord-
ing to information recorded in MALTASTAT, a reliable and efﬁcient
computerized ﬁsheries statistics system, which includes a register/
inventory of ﬁshing vessels. The Maltese ﬁshing ﬂeet consists of
2252 vessels, of which there are 178 vessels of >10 m L.O.A. (8%
of the ﬂeet). Sampling was stratiﬁed by vessel length. It was
planned to survey all skippers (masters) of vessels in >10 m and
the skippers of a random sample comprising 10% of the vessels
<10 m. This yielded a total sample size of 400, constituting 17.8%
of the ﬂeet. Although it is possible, in principle, for vessels from
other EU member states to ﬁsh in the FMZ, in practice no foreign
vessels have a licence to ﬁsh in this area.
A questionnaire was designed to evaluate the demographic
characteristics, economic circumstances (costs and revenue) and
activity of ﬁshers, together with their perceptions of the Maltese
25-NM FMZ. The selected skippers were surveyed by means of
telephone interview in January/February 2006. In the previous Sep-
tember, a letter was sent to the Maltese Fisheries Board and to the
ﬁsheries cooperatives to inform them that members of their orga-
nization may be asked to participate in a ﬁsheries survey. A letter
was also sent to each of the selected registered ﬁshers, giving them
details about the survey and why it was being conducted, and that
they were selected as interviewees. They were asked for full coop-
eration and in turn it was stated that the survey would be kept as
simple as possible, so as not to take up too much of their time.
Technical data on the ﬂeet, such as vessel length, weight and
power, and demographic data on vessel owners were obtained
from the Malta ﬂeet vessel register. A total of 241 interviews were
conducted, equating to an overall response rate of 60.3% (Table 1).
For questions regarding those factors that inﬂuence the choice
of ﬁshing site, a rank system was used in which a choice of 10 pre-
determined factors which could inﬂuence the choice of ﬁshing site
(Table 2), were listed with an additional free-text response. The
interviewees were asked to rank the ﬁve most important factors
inﬂuencing their choice of ﬁshing site (with rank 1 being the most
important).
Questions about perceptions of the FMZ and ﬁshing strategies
were based on a ﬁve-point Likert-scale (with anchor points ranging
from ‘strongly agree’ to ‘strongly disagree’), while questions on the
relationships with other users of the FMZ were based on a three-
point Likert-scale (with anchor points corresponding to ‘coopera-
tion’, ‘no contact’ and ‘conﬂict’). Interview transcripts were entered
into a Microsoft Access database.
2.2. Data analysis
For analysis, the ﬂeet was categorised in two main ways. The
ﬁrst was based on the type of licence category (i.e. MFA, MFB,
MFC), which reﬂects the livelihood dependence on ﬁshing, with
MFA licence holders deriving their entire income from ﬁshing,
MFB licence holders use ﬁshing to supplement income from their
main job, while MFC licence holders do not depend economically
on ﬁshing at all, since for them ﬁshing is only a leisure activity.
The second classiﬁcation was based on the predominant ﬁshing
gear utilised by each ﬁsher as determined by the percentage of
trips in which a particular gear was used (determined from the
species landed). This is especially important in countries in which
ﬁshers use more than one type of gear. Vessels that used only one
type of gear were categorised as an exclusive ﬁshing vessel (e.g.
Fig. 1. Map of the study area, showing the location the Maltese Archipelago with the main island of Malta, the island of Gozo, the main ﬁshing port of Marsaxlokk and the 25-
NM limit. The ﬁgure also shows the percentage distribution of ﬁshers in each ﬁshing port.
Table 1
Sampling fractions and response rates for the questionnaire survey of different categories of ﬁshing licence holder in Malta (MFA: full-time Professional; MFB: part-time
Professional; MFC: recreational).
Licence category Total no. vessels Target sample (% of ﬂeet) Vessels sampled (% of ﬂeet) Response rate (%)
MFA 432 161 (37.3) 122 (28.2) 75.8
MFB 993 137 (13.8) 72 (7.3) 52.6
MFC 826 102 (12.3) 47 (5.7) 46.1
Total 2251 400 (17.8) 241 (10.7) 60.3
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‘exclusive trawler’), while vessels that used a particular gear 50% or
more of the time spent ﬁshing were categorised as a non-exclusive
vessel (e.g. ‘non-exclusive netter’).
Apart from the two main categories, differences in attitudes and
perceptions were also explored for other a priori designated cate-
gories. The other classiﬁcations used included home port sub-di-
vided into three categories (the second largest island of the
archipelago, Gozo, the main ﬁshing village Marsaxlokk, and the
other small ﬁshing villages grouped together); years of ﬁshing
experience (>35 y, 15–35 y and <15 y); vessel size (>24 m, 12–24
m and <12 m L.O.A).
The ﬁshers’ responses based on the ﬁve- and three-point Likert-
scales were converted to numerical scores from 5 (fully agree) to 1
(completely disagree) and 3 (cooperation) to 1 (conﬂict) for the
ﬁshers’ perceptions and relations, respectively.
Differences among licence and gear categories in the demo-
graphic and economic characteristics of the ﬂeet were tested with
one-way analysis of variance (ANOVA) followed by the Tukey pair-
wise multiple comparison test. When the assumptions of ANOVA
were not met, the Kruskal–Wallis test was applied, followed by
the modiﬁed Dunnet pairwise multiple comparison test. When
variables for only two groups were available the Mann–Withney
test was used. A Bonferroni adjustment for the number of tests
made within each classiﬁcation was applied to counter the effects
of multiple testing (Type I errors).
To test for signiﬁcant positive or negative deviations from the
neutral score, the numerical scores were tested using the non-
parametric Wilcoxon signed rank test for each question for each
category analysed.
For each respondent there were 32 dependent variables (16 Lik-
ert-scale scores and 16 coded scores) that provided a semi-quanti-
tative representation of each individual’s views on the issues
discussed during the interview. These non-parametric multivariate
data were analysed using PRIMER (Clarke and Warwick, 1994) to
investigate how the whole suite of attitudes expressed varied
within and among the ﬁve categories of ﬁshers. A similarity matrix
was constructed using the Bray–Curtis index of similarity. A one-
way analysis of similarity randomized permutation test (ANOSIM)
was used to investigate whether signiﬁcant differences existed
among the different categories of ﬁshers identiﬁed a priori. The
similarity percentages routine (SIMPER) was used to identify the
attitudes that contributed most to any differences that occurred
between the ﬁshers’ categories and ordination plots were created
(using non-metric multi-dimensional scaling) to allow visual com-
parison of respondents’ responses. We examined whether demo-
graphic variables pertaining to individual ﬁshers could explain
patterns in the attitudinal data using the BIOENV routine. This
procedure calculated the rank correlation between similarity
matrices constructed for the variables and the attitudinal data.
3. Results
3.1. General characteristics of ﬁsher categories
The main ﬁshing sectors identiﬁed used different types of gear
throughout the year, except for bottom otter trawlers, that used
this gear exclusively. The largest category of ﬁshers were the
non-exclusive seine netters that used ﬁsh aggregating devices to
attract, dolphinﬁsh (Coryphaena hippurus). This type of ﬁshing
was carried out from 15th August until the end of December. At
other times of year, these ﬁshers practiced either coastal ﬁshing
or surface longlining during the tuna season. The non-exclusive
netters used trammel nets, gill nets and combined trammel-gill
nets throughout the year, but also ﬁshed for dolphinﬁsh during
the peak of the dolphinﬁsh season. The other category identiﬁed
was the non-exclusive longliners, which practiced longlining
throughout the year. During the blueﬁn tuna (Thunnus thynnus)
and swordﬁsh (Xiphias gladius) season they used drifting surface
longlines and for the rest of the year they ﬁshed with bottom long-
lines. The ﬁshers of this group also ﬁshed for dolphinﬁsh during the
peak of the season.
The remaining group identiﬁed was recreational ﬁshers, who
mostly used rod and line, hand line, and trolling lines to ﬁsh for
a variety of demersal and pelagic species, mostly in coastal waters
within 3 nautical miles of the coastline. The recreational ﬁshers
were also grouped by type of ﬁshing licence (MFC).
As expected, recreational ﬁshers differed signiﬁcantly (P < 0.05)
from professional ﬁshers (especially full-time professionals) in
most respects, being older, less-experienced, having smaller, less
Table 2
Predetermined factors asked which could inﬂuencing the choice of ﬁshing site.
Regulations Distance to port Equipment
Abundance of ﬁsh Experience Particular species
Weather Crew availability Engine power
To go where other ﬁshermen went
Table 3
Mean characteristics of ﬁshers by licence type and gear category (±standard error). Differences were tested using one-way ANOVA if assumptions were met by the data, otherwise
the Kruskal–Wallis test was used. Bold P values indicate signiﬁcant differences; means sharing the same superscript letter are those indicated by the pairwise multicomparison
tests as signiﬁcantly different. MFA: full-time; MFB: part-time; MFC: recreational; BT: exclusive bottom trawler; NT: non-exclusive netter; SN: non-exclusive seine netter; LL:
non-exclusive longliner.
Characteristic Licence type
MFA MFB MFC All Test statistic P
Age (y) 45a (13) 48 (12) 51a (13) 47 (13) F 3.5 0.03
Time ﬁshing (y) 24a (14) 21b (14) 13a,b (12) 21 (14) F 11.8 <0.01
Vessel length (m) 14.2 (5.9)a 7.0 (2.7)a 5.5 (1.7)a 10.4 (6) v2 126.0 <0.01
Gross tonnage 29.5 (46.1)a 3.7 (6.2)a 1.5 (1.7)a 16.1 (35.3) v2 123.6 <0.01
Engine power (kW) 182.2 (144.5)a 58.7 (56.4)a 33.5 (41.8)a 115.7 (127.6) v2 99.8 <0.01
Year of construction 1976 (35) 1984 (18) 1985 (19) 1980 (28) F 2.9 0.06
Usual crew size 4 (2)ab 3 (1)a 2 (1)b 3 (2) v2 72.6 <0.01
Distance to ﬁshing grounds (km) 74.5 (50.6)a 23.0 (28.9)a 9.7 (17.3)a 41.9 (47.3) v2 89.3 <0.01
Annual number of trips at sea 64 (61)ab 36 (42)a 32 (42)b 45 (52) v2 14.3 <0.01
% of trips within the FMZ 51 (41)a 82 (30)a 100 (0)a 81 (33) v2 42.8 <0.01
Trip duration (d) 5.0 (4.5)a 1.6 (1.1)a 1.0 (0)a 3.0 (3.6) v2 102.3 <0.01
Second-hand value of vessel and gears (Euro) 149400 (199208) 13741 (10770) N/A 110640 (179056) Z 6.6 <0.01
Annual costs of running the vessel (Euro) 6868 (16156)a 2425 (3994)b 792 (1360)ab 3998 (11182) v2 19.2 <0.01
Annual total landings (kg) 5338 (7326)ab 601 (1465)a 13 (22)b 3588 (6382) v2 19.3 <0.01
Annual value of landings (Euro) 24120 (33199) 2181 (4482) N/A 18854 (30475) Z 4.7 <0.01
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powerful, vessels, fewer ‘crew’, making only day trips and therefore
ﬁshing closer to port (and entirely within the FMZ), incurring lower
costs and landing much smaller quantities of catch (Tables 3 and
4). The number of ﬁshing trips per year made by recreational ﬁsh-
ers did not differ signiﬁcantly from part-time professionals, but
was signiﬁcantly less than full-time ﬁshers.
With respect to the classiﬁcation by licence category for the
professional ﬁshers (MFA and MFB) the type of ﬁshery and hence
the gear used did not depend on the type of licence. Nevertheless,
some differences between these two groups were still detected
(Tables 3 and 4). Part-time ﬁshers used smaller, less powerful, less
valuable vessels with fewer crew than full-time ﬁshers. Although
part-time ﬁshers did not make signiﬁcantly fewer trips per year,
their trips were considerably shorter in duration and distance, have
lower running costs and produce landings of around 10% that of
full-time ﬁshers by weight and value. Part-time ﬁshers (MFB)
ﬁshed mostly inside the FMZ, whereas around half of the trips
undertaken by full-time ﬁshers extend beyond the FMZ.
3.2. Choice of ﬁshing site
All groups gave ‘regulations’ as the ﬁrst or second most impor-
tant factor inﬂuencing their choice of locations where they chose to
ﬁsh, except for recreational ﬁshers (MFC), who indicated that their
choice was more closely related to accessibility to the ﬁshing site,
abundance of ﬁsh and weather (Table 5). The next two important
decision criteria for professional ﬁshers were abundance of ﬁsh
and weather so this may mean that ﬁshers will change their ﬁshing
activity and ﬁshing grounds according to the state of the resource.
If a resource is depleted they will move onto the site were ﬁsh are
the most abundant.
3.3. Fishers’ perceptions
In general the different classiﬁcations of ﬁshers had similar per-
ceptions of the effectiveness of the FMZ in some aspects, but there
were some differences among groups (Fig. 2). The perceptions of
Table 4
Mean characteristics of ﬁshers by licence type and gear category (± standard error). Signiﬁcant differences were tested using one-way ANOVA if assumptions were met by the
data, otherwise the Kruskal–Wallis test was used. Bold P values indicate signiﬁcant differences; means sharing the same superscript letter are those indicated by the pairwise
multicomparison tests as signiﬁcantly different. BT: exclusive bottom trawler; NT: non-exclusive netter; SN: non-exclusive seine netter; LL: non-exclusive longliner.
Characteristic Gear category
BT NT SN LL MFC Test statistic P
Age 46.0 (11) 48 (14) 48 (12) 43a (13) 51a (13) F 2.7 0.03
Time ﬁshing (y) 20 (14) 22 (15) 24a (14) 22b (15) 13a,b (12) F 5.6 <0.01
Boat length (m) 24.6 (6)abcde 6.4 (1.9)b 10.4 (4.8)c 11.7 (5.3)d 5.5 (1.7)e v2 85.9 <0.01
Gross tonnage 126.2 (91.1) 1.9 (1.5) 11.8 (14.4) 15.4 (18.5) 1.5 (1.7) v2 97.3 <0.01
Power (kW) 416.3 (217.5) 48.4 (39.2) 121.3 (106.8) 124.0 (100.7) 33.5 (41.8) v2 72.0 <0.01
Year of construction 1986 (13) 1977 (28) 1979 (37) 1978 (22) 1985 (19) F 0.6 0.67
Usual crew size 5 (2)ab 2 (1)ace 4 (2)cd 4 (1)ef 2 (1)bdf v2 42.9 <0.01
Distance to ﬁshing grounds (km) 77.1 (41.1)a 44.7 (49.3) 54.8 (56.0)b 41.9 (37.9)c 9.7 (17.3)abc v2 50.7 <0.01
Annual number of trips at sea 68 (26) 36 (42) 47 (54) 54 (58) 32 (42) F 1.1 0.35
% of trips at sea inside the FMZ 65.0 (49.5) 79.0 (30.0) 65.2 (40.9)a 75.8 (33.8)b 100 (0)ab v2 30.8 <0.01
Trip duration (d) 3.2 (1.5) 1.8 (1.3) 4.1 (3.8) 3.7 (4.5) 1.0 (0) F 0.9 0.43
Second-hand value of boat and gears (Euro) 517678 (279724)abc 9918 (49230)aef 85794 (158009)be 84849 (78514)cf N/A v2 22.5 <0.01
Annual costs of running the vessel (Euro) 3860 (6911) 3141 (6900) 6777 (16862)a 2912 (4157)b 792 (1360)ab v2 19.9 <0.01
Annual total landings (kg) 9011 (9281) 10872 (9411) 3457 (6333)a 3478 (5848)b 13 (22)ab v2 14.3 <0.01
Annual value of landings (Euro) 42188 (34639) 12487 (15932) 20014 (31491) 14321 (28423) N/A F 2.1 0.11
Table 5
Most-important factors inﬂuencing the choice of ﬁshing site given by different groups of ﬁshers: MFA: full-time; MFB: part-time; MFC: recreational; BT: exclusive bottom
trawler; NT: non-exclusive netter; SN: non-exclusive seine netter; LL: non-exclusive longliner.
Classiﬁcation Category Factor affecting choice of ﬁshing site
Most important Least important
1 2 3 4 5
Gear category Exclusive bottom trawler Abundance of ﬁsh Regulations Weather Distance to port Experience
Non-exclusive netter Experience Regulations Abundance of ﬁsh Weather Distance to port
Non-exclusive seiner Regulations Weather Experience Abundance of ﬁsh Distance to port
Longliner Regulations Weather Experience Abundance of ﬁsh Equipment
Licence category MFA Regulations Experience Abundance of ﬁsh Experience Distance to port
MFB Experience Regulations Abundance of ﬁsh Weather Distance to port
MFC Accessibility Abundance of ﬁsh Weather Experience Regulations
Time ﬁshing <15 y Regulations Experience Abundance of ﬁsh Weather Accessibility
15–35 y Regulations Abundance of ﬁsh Weather Experience Distance to port
>35 y Regulations Weather Experience Abundance of ﬁsh Season
Base port Other Regulations Experience Weather Abundance of ﬁsh Accessibility
Marsaxlokk Regulations Weather Abundance of ﬁsh Experience Season
Gozo Regulations Abundance of ﬁsh Experience Distance to port Weather
Vessel size <12 m Experience Regulations Weather Abundance of ﬁsh Accessibility
12–24 m Regulations Abundance of ﬁsh Weather Experience Go were other ﬁshers go
>24 m Regulations Abundance of ﬁsh Weather Distance to port Go were other ﬁshers go
Overall Regulations Abundance of ﬁsh Weather Experience Distance to port
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trawlers and netters sometimes deviated from the neutral re-
sponse (score 3), but these were not signiﬁcant deviations, which
implied that the ﬁshers do not think that the FMZ has an impact
in relation to the questions posed to them (Table 6).
Most of the ﬁshers in each of the different categories thought
that the establishment of the FMZ has had a negative impact over-
all on their ﬁshing activity. Signiﬁcant results (P < 0.05; Table 6)
were obtained for seine netters, longliners, full-time, recreational,
experienced and inexperienced ﬁshers, all home ports (except
Gozo) and all of the vessel length classes (except vessels >24 m).
Trawlers were the only group to declare that the FMZ had no im-
pact on their ﬁshing activity.
When questioned about the effect of the FMZ in protecting bio-
diversity, most respondents gave either a neutral response or indi-
cated that the FMZ does not help to protect biodiversity. Signiﬁcant
negative results (P < 0.05; Table 6) were obtained for full-time ﬁsh-
ers, ﬁshers from Marsaxlokk port and the masters of 12–24 m ves-
sels. Only recreational ﬁshers thought that the FMZ helped to
protect biodiversity (P < 0.05; Table 6). Fishers with >35 years ﬁsh-
ing experience thought that the FMZ did not enhance ﬁsh abun-
dance in the area (P < 0.05; Table 6), while the rest of the groups
analysed had a neutral response, on average. Most of the ﬁshers
did not think that the FMZ beneﬁted stocks outside the area. Signif-
icant negative responses (P < 0.05; Table 6) were obtained for long-
liners, full-time and ﬁshers from Marsaxlokk port and the masters
of 12–24 m vessels. The response from the recreational ﬁshers was
not signiﬁcant after the Bonferroni correction. (P < 0.05; Table 6).
Most ﬁshers thought that the FMZ did not beneﬁt professional
ﬁshers (MFA and MFB), with signiﬁcant negative responses for
longliners, full-time, ﬁshers from Marsaxlokk port and masters of
12–24 m vessels (P < 0.05; Table 6). Part-time ﬁshers, however,
thought that the FMZ beneﬁted professional ﬁshers (P < 0.05; Table
Fig. 2. Perceptions of ﬁshers in different groups of the FMZ indicated on a ﬁve-point Likert-scale from 1 ‘completely disagree’ agree to 5 ‘fully agree’. The error bars show the
standard error. The legend from A to I shows the questions asked. MFA: full-time; MFB: part-time; MFC: recreational; BT: exclusive bottom trawler; NT: non-exclusive netter;
SN: non-exclusive seine netter; LL: non-exclusive longliner.
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6). All of the recreational ﬁshers declined to comment whether the
FMZ mainly beneﬁted professional or recreational ﬁshers. Most of
the professional ﬁshers considered that the FMZ mainly beneﬁted
recreational ﬁshers (P < 0.05; Table 6).
Most ﬁshers expressed the view that the FMZ reduced conﬂicts
among users and that it was good for the local economy (P < 0.05;
Table 6). The ﬁshers also stated that the FMZ had no impact on ille-
gal ﬁshing.
When asked about the relationship with other users, all groups
answered that they had good cooperation with all users, except
that professional ﬁshers considered that there was conﬂict with
foreign ﬁshers when ﬁshing outside the FMZ. For ease of interpre-
tation, results are presented graphically only for the professional
(MFA and MFB) and recreational (MFC) ﬁshers (Fig. 3).
Fishers were asked whether the FMZ had inﬂuenced their man-
ner of ﬁshing and 32% of the respondents answered positively. The
main changes were that they had ceased to ﬁsh in the FMZ (75%),
that they now targeted other species (13%) or that they had pur-
chased another vessel (4%).
When considering the whole suite of responses together, the
multivariate analysis indicated signiﬁcant differences (ANOSIM
P < 0.05, Table 7) in the ﬁshers’ perceptions by gear and licence cat-
egory, years ﬁshing and vessel length. Positive R values indicate
some discrimination among the groups, whereas negative values
indicate that within-group differences were greater than those
among groups. In relation to gear type category, the responses of
recreational ﬁshers (MFC) differed signiﬁcantly from all other
groups, which were not signiﬁcantly different from each other
Fig. 3. Fishers’ perceptions of relationships with other users of the FMZ for the full-time (MFA), part-time (MFB) and recreational ﬁshers’ (MFC), on a three-point Likert-scale
from 1 ‘conﬂict’ to 3 ‘good cooperation’. The error bars show the standard error. The legend from A to G shows the questions asked.
Table 6
Results of Wilcoxon ranked test for differences from a neutral response to questions about attitudes to the FMZ. Values in bold indicate signiﬁcant differences at P < 0.05. MFA:
full-time; MFB: part-time; MFC: recreational; BT: exclusive bottom trawler; NT: non-exclusive netter; SN: non-exclusive seine netter; LL: non-exclusive longliner.
Gear category BT NT SN LL Questions
W statistic P W statistic P W statistic P W statistic P
A 3 1.00 0 0.37 123 <0.01 60 <0.01 A Impact of the FMZ on ﬁshing activity
B 3 1.00 11 1.00 231 0.74 119 0.06 B FMZ helps to protect biodiversity
C 8 0.36 8 0.18 602 0.57 349 0.14 C FMZ helps to enhance ﬁsh abundance inside area
D 3 1.00 20 0.81 197 0.09 165 <0.01 D FMZ helps to enhance ﬁsh abundance outside area
E 3 0.28 32 0.31 402 0.04 426 <0.01 E FMZ beneﬁts mainly professional ﬁshing
F 9.5 0.69 36 0.12 1144 <0.01 991 <0.01 F FMZ beneﬁts mainly recreational ﬁshing
G 18 0.14 10.5 0.61 468 0.08 277 0.82 G FMZ reduces conﬂicts among users
H 3 1.00 16 0.83 479 0.66 415 0.65 H FMZ reduces illegal ﬁshing
I 7.5 0.47 1 1.00 241 0.04 380 0.01 I FMZ is good for local economy
Licence type MFA MFB MFC Base port Gozo Marsaxlokk Other
A 184 <0.01 51 0.14 0 <0.01 6 0.02 190 <0.01 32 <0.01
B 55 <0.01 545 0.14 193 <0.01 53 0.09 168 0.03 633 0.11
C 699 0.42 502 0.19 223 0.11 57 0.37 616 0.14 995 0.28
D 171 <0.01 390 1.00 246 0.03 24 0.45 364 0.01 654 0.35
E 331 <0.01 700 <0.01 N.A 67 0.42 417 <0.01 323 0.67
F 2343 <0.01 607 0.66 N.A 138 0.02 1456 <0.01 564 0.16
G 901 0.01 225 0.47 208 0.04 42 0.50 554 0.33 873 <0.01
H 755 0.73 399 0.52 175 0.76 83 0.21 676 0.73 643 0.29
I 830 <0.01 81 0.85 46 0.29 5 1.00 525 <0.01 388 <0.01
Time ﬁshing <15yrs 15–35yrs >35yrs Vessel size <12 m 12–24 m >24 m
A 17 <0.01 240 <0.01 173 <0.01 175 <0.01 31 <0.01 4 0.86
B 341 0.29 344 0.53 113 0.75 1503 0.13 27 0.03 3 1.00
C 641 0.78 789 0.69 117 0.03 2112 0.94 258 0.16 5 0.59
D 392 0.98 366 0.29 129 0.11 1614 0.44 35 <0.01 5 0.59
E 133 0.11 612 0.02 348 0.09 1130 0.71 128 <0.01 0 0.10
F 289 0.13 1514 <0.01 114 <0.01 1546 0.02 1041 <0.01 5 0.59
G 447 0.08 784 0.04 152 1.00 1391 0.39 349 0.02 15 0.06
H 406 0.96 800 0.99 36 0.36 1808 0.77 254 0.32 7 0.89
I 185 0.02 630 <0.01 36 0.77 616 0.04 296 <0.01 8 0.47
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(ANOSIM P < 0.05, Table 7). The analysis of classiﬁcation by licence
type gave the largest global R statistic (ANOSIM P < 0.05, Table 7),
with signiﬁcant differences between all three groups (Fig. 4). The
recreational ﬁshers and full-time ﬁshers were most different, while
the part-time ﬁshers were intermediate between these two groups.
The full-time ﬁshers appeared to exhibit the greatest variability in
their responses.
Fishers who have been ﬁshing for more than 35 years had sig-
niﬁcantly different perceptions regarding the FMZ (ANOSIM
P < 0.05, Table 7) compared with less-experienced ﬁshers, mostly
in that they expressed the view that the FMZ does not enhance ﬁsh
abundance in the area and it does not reduce illegal ﬁshing (Fig. 2).
The opinions of ﬁshers from the main ﬁshing village of Marsaxlokk
were signiﬁcantly different (ANOSIM P < 0.05, Table 7) from all
other ﬁshing villages in that practically the protection and enhanc-
ing effect of the FMZ on the stocks was not happening (questions B,
C, D) and it did not reduce illegal ﬁshing, with views expressed that
the FMZ did not protect or enhance ﬁsh stocks (questions B, C, D)
and did not reduce illegal ﬁshing (Fig. 2). The opinions of ﬁshers
also differed signiﬁcantly in relation to size of vessel (ANOSIM
P < 0.05, Table 7), whereby masters of larger vessels (>24 m) per-
ceived that the FMZ did not enhance ﬁsh abundance.
The SIMPER analysis indicated that differences in the choice of
ﬁshing site were the most important factor contributing to the dis-
similarity among groups, followed by responses to questions about
the beneﬁt of the FMZ to ﬁsheries (Table 8).
The BIOENV analysis revealed that a combination of three
demographic variables gave the best rank correlation with the re-
sponses made by ﬁshers. The most-positive correlations were ob-
tained by the combined variables licence category and owner of
vessel (0.173); however, the correlation coefﬁcients were all very
low.
4. Discussion
The aim of the study was to determine the perceptions and atti-
tudes of the resource-users that have exclusive access to the FMZ,
which was established primarily to conserve ﬁsh stocks for Maltese
ﬁshers. Understanding heterogeneity in ﬁshers’ attitudes towards
management interventions is important to understand their im-
pact on different stakeholder groups (Gelcich et al., 2005b). Follow-
ing accession to the EU in 2004 the aim of the zone was to act as a
ﬁsheries conservation area in the Sicilian Channel. Fishers’ percep-
tions and attitudes may change with time as new generations re-
place the old ones and the former become accustomed to their
present situation and hence the original perception of the exclusiv-
ity of the zone may be lost. This was examined by looking at the
perceptions and attitudes of ﬁshers that ﬁshed prior to the estab-
lishment of the original 25-NM exclusive ﬁsheries zone in 1971.
The characteristics of the ﬁshers differed mostly between the
professional and recreational ﬁshers and to a lesser extent between
the commercial full-time and part-time ﬁshers. Full-time profes-
sional ﬁshers expressed stronger opinions than part-timers, who
were neutral on most issues. Recreational ﬁshers were moderately
opinionated too, but with different views. For the gear categories
investigated, no major differences were evident, except for netters
who had smaller boats and hence a low second hand value of the
boat. Total costs and landings were similar throughout the profes-
sional gear classes except for bottom trawlers which had the high-
est annual values for landings (ca. €42,000 y1 as opposed to ca.
€15,000 y1 for the other categories). The other commercial ﬂeet
categories had similar total value of landings (ca. €15,000 y1) with
the netters having almost three times the quantity of landings (ca.
10 t as opposed to 3 t) as the seine netters and longliners, however,
none of these differences were signiﬁcant due to the high variabil-
ity in the data. One reason for the lack of differences between the
longliners and seine netters is that some ﬁshed species yield high
unit values in a short period of time, such as in the longline blueﬁn
tuna ﬁshery and other ﬁshed species yield a relatively low unit va-
lue spread over a longer period of time, as illustrated by the dol-
phinﬁsh ﬁshery undertaken by seine netters. Bottom trawlers on
the other hand exerted comparatively constant ﬁshing effort, tar-
geting deep water red shrimp (Aristeomorpha foliacea) throughout
the year, yielding the highest value of landings.
The most important factor that determined the choice of ﬁshing
site was ﬁshery regulations. Some ﬁshers may have responded this
Table 7
Multivariate analysis of similarity (ANOSIM) test results for the 32 dependent
variables and the respective groupings. The test statistic R is given for each pairwise
comparison, with its associated probability, with bold ﬁgures denoting signiﬁcant
differences. MFA: full-time; MFB: part-time; MFC: recreational; BT: exclusive bottom
trawler; NT: non-exclusive netter; SN: non-exclusive seine netter; LL: non-exclusive
longliner.
Groups R statistic P
Gear category 0.09 0.002
SN, LL 0.004 0.34
SN, BT 0.059 0.703
SN, NT 0.057 0.772
SN, MFC 0.183 0.001
LL, BT 0.002 0.465
BT, NT 0.028 0.333
LL, MFC 0.329 0.001
BT,NT 0.02 0.572
BT, MFC 0.456 0.001
NT, MFC 0.465 0.001
Licence type 0.131 0.001
MFA, MFB 0.074 0.001
MFA, MFC 0.188 0.001
MFB, MFC 0.229 0.001
Base port 0.004 0.375
Marsaxlokk, Gozo 0.033 0.007
Marsaxlokk, Other 0.145 0.999
Gozo, Other 0.034 0.236
Years ﬁshing 0.032 0.028
>35 y, 15–35 y 0.07 0.029
>35 y,<15 y 0.105 0.002
15–35 y,<15 y 0.015 0.877
Vessel length 0.119 0.001
12–24 m,>24 m 0.157 0.001
12–24 m,<12 m 0.127 0.001
>24 m,<12 m 0.036 0.001
Fig. 4. Non-metric multi-dimensional scaling (nMDS) plot for the replicate
questionnaires based on 32 dependent variables (responses) labelled by licence
category: MFA: full-time ﬁshers, MFB: part-time Fishers and MFC: recreational
Fishers. With a stress level of 0.27 it may be that the groups would be more clearly
separated in a three-dimensional plot.
2698 M. Dimech et al. / Biological Conservation 142 (2009) 2691–2702
way because they thought that the questionnaire would be used
for enforcement proposes. Some other responses may also have
been deliberately inaccurate or withheld, if there was any irregu-
larity in ﬁshing activity, as certain ﬁshing activities are restricted
within the FMZ. However, most ﬁshers were forthright (c.f. eva-
sive) and gave the impression that they needed to talk to someone
and express their feelings about the current situation of the FMZ.
Nevertheless, regulations seem important for ﬁshers and this
means that regulations and their enforcement are vital for the suc-
cess of ﬁsheries management.
4.1. Fishers’ perceptions and attitudes
In general, the perceptions of ﬁshers were that the FMZ has had
a negative impact on ﬁshing activity. Professional ﬁshers perceived
that the FMZ does not protect ﬁshery resources because their ma-
jor income derives from highly migratory species, including dol-
phinﬁsh, blueﬁn tuna and swordﬁsh, which comprise more than
80% of the total annual landings (Agriculture and Fisheries,
2005). Highly migratory species are not protected by marine pro-
tected areas or ﬁsheries restricted areas such as the FMZ, since
these species are vulnerable to a multitude of ﬁshers outside the
conservation zone. The negative perceptions of the ﬁshers sur-
veyed about the conservation effect of the FMZ and its use in the
conservation of the stocks were also apparent from comments
made to interviewers while administering the interviews. The ﬁsh-
ers’ lack of ownership of the migratory resources was raised by
many with comments such as ‘ﬁsh are caught by big foreign boats’
and ‘foreign boats are ruining our gear’ and this was reﬂected in
the responses indicating that there was conﬂict only with foreign
ﬁshers (Fig. 3). Another reason for the negative perceptions of
the ﬁshers on the FMZ was that following the accession of Malta
into the EU in 2004 a restriction was applied that vessels >12 m
L.O.A. could not ﬁsh within the 25-NM zone except for trawling,
purse seining for small pelagic ﬁsh (lampara), and ﬁshing for dol-
phinﬁsh, tuna, swordﬁsh and other highly migratory species. This
meant that netters and bottom longliners >12 m were excluded
from ﬁshing in the FMZ.
In contrast to pelagic ﬁshers, trawlers and netters that ﬁshed for
demersal species had an overall neutral response and may have
either perceived some beneﬁts of the conservation area or been
accustomed to any beneﬁts the FMZ might have since these ﬁshers
have been ﬁshing in the FMZ for many years. Bottom trawlers and
netters also seem to have the most incentive for establishing prop-
erty rights, since the stocks they target are not migratory and
therefore remain within the FMZ.
Older ﬁshers claim that the FMZ did not enhance ﬁsh abun-
dance within it. This may be due to the fact that the old ﬁshers
were accustomed to ﬁshing in inshore and coastal waters and
had to ﬁsh further away from the coast as ﬁsh stocks declined over
time. Since the establishment of the exclusive ﬁshing zone in 1971,
the population of the Maltese archipelago has increased from
326,000 in 1970 to 403,500 in 2005. The number of commercial
and recreational ﬁshers has increased correspondingly. In the
1970s through to the 1990s, there were also an increase in the
number of spear ﬁshers, which drastically reduced the number of
large coastal demersal ﬁsh, such as groupers (Epinephelus spp.)
and bream (Sparidae). According to the ﬁshers that have been ﬁsh-
Table 8
The top ten results of the SIMPER analysis showing key statements that contributed most to the dissimilarities between licence categories. MFA: full-time; MFB: part-time; MFC:
recreational; SD: Standard Deviation; Diss/SD: dissimilarity/standard deviation; Contrib%: contribution% to Diss/SD; Cum.%: Cumulative% of the% contribution to Diss/SD.
Average dissimilarity = 24.12 MFA MFB
Attitude/perception Mean response Mean response Av.diss SD Diss/SD Contrib.% Cum.%
MFA and MFB
Factor affecting choice of ﬁshing site – Regulations 2.52 2.24 2.28 2.02 1.13 9.45 9.45
Factor affecting choice of ﬁshing site – Experience 0.65 2.49 2.19 1.90 1.15 9.09 18.55
Factor affecting choice of ﬁshing site – Weather 1.98 1.03 1.89 1.80 1.05 7.84 26.39
FMZ beneﬁts mainly professional ﬁshing 1.91 3.49 1.81 1.20 1.51 7.52 33.91
Factor affecting choice of ﬁshing site – Abundance of ﬁsh 1.37 1.25 1.69 1.84 0.92 7.00 40.91
FMZ beneﬁts mainly recreational ﬁshing 4.00 3.06 1.51 1.16 1.30 6.26 47.17
FMZ helps to enhance ﬁsh abundance inside area 3.00 2.82 1.02 0.82 1.25 4.22 51.39
FMZ reduces illegal ﬁshing 3.03 2.93 0.99 0.84 1.18 4.09 55.47
Inﬂuence of FMZ on the way to ﬁsh 1.96 1.24 0.88 0.87 1.01 3.67 59.14
FMZ helps to protect biodiversity 2.76 3.19 0.87 0.79 1.10 3.61 62.75
MFA and MFC
Average dissimilarity = 26.52 MFA MFC
Factor affecting choice of ﬁshing site – Regulations 2.52 1.00 2.31 2.03 1.14 8.72 8.72
Factor affecting choice of ﬁshing site – Abundance of ﬁsh 1.37 2.15 2.10 2.00 1.05 7.91 16.63
Factor affecting choice of ﬁshing site – Weather 1.98 1.74 2.00 1.72 1.16 7.55 24.18
Factor affecting choice of ﬁshing site – Accessibility 0.06 2.22 1.94 1.94 1.00 7.32 31.5
Factor affecting choice of ﬁshing site – Experience 0.65 1.37 1.40 1.52 0.92 5.30 36.8
FMZ beneﬁts mainly professional ﬁshing 1.91 3.00 1.36 0.79 1.73 5.13 41.93
FMZ helps to enhance ﬁsh abundance outside area 2.67 3.59 1.31 0.87 1.51 4.96 46.89
FMZ beneﬁts mainly recreational ﬁshing 4.00 3.00 1.23 0.79 1.56 4.64 51.53
FMZ helps to protect biodiversity 2.76 3.70 1.21 0.88 1.37 4.55 56.08
FMZ helps to enhance ﬁsh abundance inside area 3.00 3.41 1.20 0.90 1.34 4.51 60.59
MFB and MFC
Average dissimilarity = 23.77 MFB MFC
Factor affecting choice of ﬁshing site – Experience 2.49 1.37 2.20 1.82 1.21 9.25 9.25
Factor affecting choice of ﬁshing site – Regulations 2.24 1.00 2.13 1.94 1.10 8.94 18.19
Factor affecting choice of ﬁshing site – Abundance of ﬁsh 1.25 2.15 2.04 1.92 1.06 8.56 26.75
Factor affecting choice of ﬁshing site – Accessibility 0.00 2.22 1.94 1.98 0.98 8.18 34.93
Factor affecting choice of ﬁshing site – Weather 1.03 1.74 1.70 1.60 1.06 7.17 42.09
FMZ helps to enhance ﬁsh abundance inside area 2.82 3.41 1.25 0.97 1.29 5.25 47.34
FMZ helps to enhance ﬁsh abundance outside area 3.00 3.59 1.16 0.85 1.36 4.88 52.22
FMZ helps to protect biodiversity 3.19 3.70 1.13 0.90 1.25 4.77 56.99
FMZ reduces illegal ﬁshing 2.93 3.07 1.08 0.84 1.28 4.56 61.55
FMZ reduces conﬂicts among users 2.93 3.52 1.08 0.80 1.35 4.56 66.1
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ing for more than 35 years, accounts of ‘large ﬁsh being caught very
close to the coast are a thing of the past’. The shift from ﬁshing in
inshore to off-shore waters can clearly be seen from the national
total landings in Fig. 5. The total landings of demersal species de-
creased drastically in 1991 and landings of large pelagics, mostly
blueﬁn tuna (Thunnus thynnus), increased sharply in 1993–1994.
The landings of demersal species started to increase again in
1996 when bottom longliners started ﬁshing off-shore as well.
The landings per unit effort (LPUE) for the Maltese islands have
halved since 1963 (Fig. 6). The ﬁshery statistics tend to conﬁrm
the overall negative perception of ﬁshers about the FMZ, which
did not seem to have functioned properly as a conservation zone.
The decreasing trend in LPUE is due to the continued increase in
the number of vessels since 1954 and the increased ﬁshing capac-
ity of the vessels, with improved engines and better equipment for
ﬁshing.
Most ﬁshers expressed the view that the FMZ reduced conﬂicts
among users and that it was good for the local economy, however,
the ﬁshers also clearly stated that conﬂicts arose with foreign ﬁsh-
ers. Accordingly, their response was most probably related to the
reduction of conﬂicts between local ﬁshers, who were more con-
cerned about conﬂicts with foreign vessels (the ‘common enemy’).
Furthermore the ﬁshers responded that the FMZ was good for the
local economy but most groups interviewed claimed it had a gen-
eral negative impact on ﬁsh abundance inside and outside the
zone. These two statements are contradictory. One possible reason
for this is that the ﬁshers’ response that the FMZ is important for
the local economy may be directed towards the economy of the
country but not the ﬁshing economy (P < 0.05; Table 6). The ﬁshers
also stated that the FMZ had no impact on illegal ﬁshing, so the
control and enforcement system in place is either not having an ef-
fect on illegal ﬁshing or is not being perceived by the ﬁshers.
Although all the groupings investigated showed some differ-
ences in perceptions, the largest differences were those between
the recreational and the professional ﬁshers, with the former hav-
ing strong beliefs that the FMZ was set up to protect marine re-
sources inside the zone. When the whole suite of attitudes was
analysed, the main differences were between the three licence cat-
egories (MFA, MFB, MFC) and ﬁshers that have been ﬁshing for
more than 35 years and the ones which have been ﬁshing less.
Apparent differences in relation to vessel length may have been
confounded with licence category.
The most evident differences were between the three licence
categories, where the multivariate analysis indicated that the
full-time ﬁshers are at one extreme and recreational ﬁshers at
the other, although there was an attitudinal continuum between
the three groups of ﬁshers. According to Gelcich et al. (2005a),
understanding the complexity in livelihoods of artisanal ﬁshers is
crucial to understanding the driving forces behind ﬁshers’ behav-
iours. The results of the present study show that the dependence
on ﬁshing for the ﬁsher’s income was the strongest factor inﬂuenc-
ing attitudinal differences. The importance of managing ﬁshers
according to their livelihood has been recognised also by other
studies (Scoones, 1998; Allison and Ellis, 2001), since it may im-
prove rural development policy and practice by recognising the
seasonal complexity of livelihood strategies. In this approach, it
is necessary to consider the conditions that create economic niches
for coastal residents and that relate to speciﬁc lifestyles (Allison
and Ellis, 2001). The ‘livelihoods’ approach to ﬁsheries manage-
ment also ﬁts with the ecosystem approach (Jorgensen and Muller,
2000) were management addresses the whole marine ecosystem
and extends this approach to take local socio-economic factors into
account resulting in an integrated management system incorporat-
ing ecological and socio-economic aspects. In the present case
study, the current vessel licensing system represents a manage-
ment system based partly on the livelihood approach.
Social inﬂuences on the ﬁshers’ behaviour were reﬂected in the
different overall attitudes of ﬁshers from the main ﬁshing of Mars-
axlokk. Fishers from there are known in Malta to be particularly
different in their attitudes from other villages. In fact, the people
from this village also have their own dialect and accent. The social
background of ﬁshers from this village may have inﬂuenced their
perceptions. The village has the longest history of ﬁshing activity,
with stories of ﬁshing in past times being passed down the gener-
ations, so the particular cultural and social characteristics of this
village may have accounted for the attitudinal difference of its
ﬁshers.
4.2. Management implications
Signiﬁcant differences in resource use, world views, and atti-
tudes exist among artisanal ﬁshers in Malta, as in many other
countries (Sandersen and Koester, 2000; Perez-Sanchez and Muir,
2003; Hampshire et al., 2004). These differences must be identiﬁed
and understood if co-management and conservation are to be more
inclusive and participatory and thus more effective (Sandersen and
Koester, 2000; Sittert, 2003). Current management assumes that
ﬁshers will respond homogeneously and deterministically to a gi-
ven management action. The results of the present study, however,
suggest that the attitudes of ﬁshers to management measures vary
with their dependence on ﬁshing for their livelihoods, origin and
ﬁshing experience. Hence, the response to management is likely
to vary both among and within-groups. Understanding this vari-
ability is important for predicting the likely success of any given
management measure. The behaviour of ﬁshers towards conserva-
tion also depends on their perceptions of the management regime.
If ﬁshers are conﬁdent that the management regime is beneﬁcial to
the sustainability and conservation of ﬁsheries resources their
behaviour will be in favour of, and correspond with, regulations
that directly protect the same resources.
Fig. 5. Total landings (t) from the Maltese Islands for blueﬁn tuna and demersal
species from 1954 to 2006.
Fig. 6. Trend in Landings Per Unit Effort (LPUE) for the Maltese Islands for the
demersal species from 1963 to 2006.
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Although at one level, individual differences in circumstance
may make different people respond differently to the same man-
agement tool, it is clearly unrealistic for policy makers to consider
all individual responses separately. So to aid understanding of
these differences, some sort of loose taxonomy of ‘‘response type,”
as determined by attitudes, objectives, and other socio-economic
variables, may be helpful. Based on our current understanding of
the Maltese situation, it seems that ﬁshers could be grouped into
one of three domains of attitudes: recreational, commercial full-
time and commercial part-time.
The main causes of attitudinal heterogeneity among ﬁshers of
different groups are related to their attitude toward the protection
and conservation effect of the FMZ, enhancement of resources and
conﬂicts. The differences in ﬁshers’ attitudes between the commer-
cial and recreational ﬁshers toward these key issues are especially
important, because human behaviour is determined by speciﬁc
attitudes and the beliefs that people hold (Ajzen, 1988; Beedell
and Rehman, 1999). Consequently, these underlying attitudes
could lead to future observable differences in management style.
These attitudes inﬂuence ﬁshers’ voluntary participation in enforc-
ing regulations (for example, by reporting illegal ﬁshing activities)
and thus affect the wider impact on marine natural resources. At
the moment this is already happening in the FMZ, since local ﬁsh-
ermen routinely report foreign ﬁshers, especially trawlers that en-
ter the zone to ﬁsh illegally. This attitude had been detected in the
relationships analysis, where the ﬁshers related their conﬂict with
the foreign ﬁshers (Fig. 3).
The suite of attitudes and perceptions studied gave slight posi-
tive correlations, with the licence category (MFA, MFB, MFC) being
the most important. Nevertheless, no combination of demographic
variables correlated signiﬁcantly with the subset of questions,
which indicated that this attitudinal domain was determined pri-
marily by other factors, such as social norms (Aipanjiguly et al.,
2003), ethical considerations, and personality, as has been found
for farmers (Willock et al., 1999a,b).
The importance of individual attitudes in determining behav-
iour raises the possibility that although a new management ac-
tion or tool may change ﬁshers’ short-term behaviour, if the
management policy is not accompanied by any changes in ﬁshers’
perception and social norms, after a period of time that the man-
agement tool is implemented or in times of crisis, ﬁshers may re-
vert to their traditional behavioural patterns, which could
compromise long-term ﬁsheries sustainability (Pretty, 2003).
Hence ﬁshers’ participation is vital in designing and implement-
ing management measures. Furthermore, once a management
policy is adopted and the appropriate management actions are ta-
ken, regular monitoring of the ﬁshers perceptions must be imple-
mented to determine if the new management decisions had the
desired effect on ﬁshers’ attitudes. The results obtained from such
monitoring could be used in adaptive management (Jacobson
et al., 2003).
Communication is very important for the successful implemen-
tation of new policies and management actions, in that it can inﬂu-
ence the attitude of stakeholders to new initiatives. All the
stakeholders that are present within the FMZ are in fact the recip-
ients of the messages concerning the area itself or the activities
carried out in it. The aims of the communication activities answer,
above all, to the stakeholders’ need on FMZ knowledge and in par-
ticular that related to its ﬁsheries sustainability, conservation and
environmental characteristics and its knowledge with regards to
the Maltese context. Fishers are more likely to comply with man-
agement measures and persuade others to do so if they have been
consulted, been convinced of their need and had the opportunity to
contribute to their formulation. Poor communication, on the other
hand, is likely to lead to resentment of authority and resistance to
new regulations.
An important question is whether long-standing attitudes can
be changed given the present age-related differences in attitudes.
Will the ‘‘attitude-proﬁle” of the ﬁsher population change over
time, or are these attitudes determined by age and experience
independently from the historical context? Can perception of man-
agement measures be altered favourably? Can management mea-
sures be designed for particular ﬁsher groups to have the desired
effect depending on the attitudes of the group? These are all ques-
tions that must be addressed if ﬁsheries managers are to success-
fully manage the activity of ﬁshers and similar user groups.
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